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NATIONAL  BUREAU  OF  STANDARDS 


QUARTERLY  REPORT 

ON 

EVALUATION  OF  REFRACTORY  QUALITIES  OF 
CONCRETES  FOR  JET  AIRCRAFT  WARM  UP , POWER  CHECK, 
MAINTENANCE  APRONS,  AND  RUNWAYS 

1.  INTRODUCTION 

This  phase  of  the  project  includes  the  determination  of 
the  cause  or  causes  of  failure  that  occur  in  concrete  aprons 
and  runways  exposed  to  jet  exhaust  gases.  A combustion 
chamber  that  delivers  hot  gases  at  velocities  and  tempera- 
tures approximating  those  of  field  conditions  is  being  used. 
The  approach  includes  instrumentation  of  the  concrete  test 
panels  to  determine  the  heat  gradients  and  stresses  set  up 
during  flame  impingement  at  several  locations  on  the  test 
area  and  at  varying  depths  below  the  surface. 

2.  ACTIVITIES 

2.1  X-ray  Examination  of  Neat  Cements 
X-ray  examinations  of  three  samples  of  Alcoa  cement, 
after  curing  and  exposure  to  a heating  cycle  of  the  bomb 
test,  without  mercury,  drying  at  100  and  200°C  were  made. 

The  compounds,  identified  were  the  same  as  those  appearing  in 
N.B.S,  Report  5736,  Table  II  which  were  found  in  samples 
similarly  treated  except  that  those  referred  to  in  the  table 
were  exposed  to  the  mercury  used  to  transmit  the  pressure 
during  the  bomb  test.  The  mercury  is  considered  to  be  with- 
out effect  on  the  compounds  formed.  Portland  and  Lummite 
cement  after  heating  under  pressure  to  approximately  300°C 
and  further  heating  at  atmospheric  pressure  to  800°C  are 


being  examined. 


* . * • 
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2.2  Water  in  Concrete  During  Curing  and  Drying 

The  drying,  at  35%  relative  humidity  and  77°F,  of  the 
concrete  tile,  3X3  inches  and  4 inches  in  depth,  described 
in  the  N.B.S.  Report  5855  has  been  continued.  The  correla- 
tion of  the  relative  humidity  in  the  mid-cavity  with  the  water 
loss  for  the  whole  tile  continues  to  be  a straight  line  rela- 
tion. The  relative  humidity  in  tfye  cavity  nearest  the  exposed 
surface  of  each  of  the  five  tiles  is  now  approximately  that 
of  the  humidity  cabinet.  The  relative  humidity  of  the  mid- 
cavity varies  among  the  five  tiles  from  46  to  487o.  At  the 
bottom  cavity,  the  humid ity  ranges  from  40  to  43% . 

The  tiles  have  lost  from  5.0  to  5.8%  in  weight. 

Assuming  this  to  be  water,  they  have  lost  one-third  of  the 
mixing  water  during  the  year  since  these  tests  were  started. 

2.3  Blast  Furnace  Slag 

In  response  to  the  request  of  the  National  Slag  Associ- 
ation, the  Bureau  agreed  to  add  blast-furnace  slag  to  the 
list  of  aggregates  included  in  the  project.  One  ton  of  this 
material  that  was  sized  according  to  our  instructions  has 
been  received.  Preliminary  examination  has  been  completed  on 
this  "cold-pit"  blast  furnace  slag.  The  following  results 


were  obtained 
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TABLE  I 


Screen  Analysis  of  Slag  Aggregate 
Coarse  Fine 


Sieve  Size 

% Passing 

Sieve  Size 

% Passing 

1 1/2 

100 

No . 4 

100 

1 

78 

" 8 

86 

3/4 

48 

" 16 

65 

1/2 

30 

" 3 0 

34 

3 / 8 

15 

" 5 0 

10 

No . 4 

0 

" 100 

9 

V),  ; 

The  following  properties  were 

determined  on  the 

f r a c- 

tions  given  in  Table  I 

m 

Coarse 

Fine 

Bulk  Specif  ic 

Grav  ity 

2 .19 

2 .73 

Absorption  (S 

-SD  ) 

5.60 

3.66 

Unit  We ight , 

lbs ./ft3 

Rodde  d 

73  . 19 

92.44 

J igge  d 

73  . 13 

95  . 13 

The  loss  during  the  Los  Angeles  Abrasion  Test  was  34.48%. 

Trial  batches  of  concrete  were  mixed,  specimens  fabri- 
cated, cured,  and  the  flexural  strength  determined.  These 
batches  were  designed  using  the  aforementioned  data  and 
information  furnished  by  the  Youngstown  Laboratories  of  the 
National  Slag  Association.  Detailed  information  on  the  prop- 
erties of  four  fresh  concretes,  together  with  flexural 
strength  are  shown  in  Table  II. 
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2.4  Examination  of  Aggregates 
Three  rock  samples  were  submitted  for  examination  by 
your  laboratory  at  Port  Hueneme,  California.  The  samples 
(1)  Napa  Basalt  (2)  Juarez  Basalt  (3)  Napa  Quarry  where  sub- 
mitted to  determine  which  of  the  three  deposits  might  be 
best  for  use  as  an  aggregate  in  concrete  designed  to  with- 
stand jet  exhaust  gases.  The  results  of  the  tests  completed 
follows.  For  comparative  purposes  the  results  determined  on 
a Virginia  diabase  is  included  in  the  Table. 

TABLE  III,  Properties  of  Rock  Samples 


Na  pa 

V irginia 

Juarez 

Napa 

Basalt 

D iaba  fee 

Basalt 

Quarry 

Bulk  Specific  Gravity—^  2.81 

2 .96 

2.65 

2 . 43 

Absorption—^  0.43 

0.6 

0.34 

3 ,6 

2 / 

Los  Angeles  Abrasion—  15.3 

15.3 

16 . 0 

31.6 

3 / 

Results  of  exposure  to-  Poor 

Good 

Good 

Fair 

jet  blast 


1/  Due  to  the  size  of  the  samples  submitted  determination  of 
Bulk  Specific  Gravity  and  Absorption  were  made  on  coarse 
fraction  only  ( + No.  4). 

2 _/  The  sample  was  2500  grams  instead  of  the  5000  grams  speci- 
fied in  the  test. 

Samples  were  (-1  +3/4  inches)  retained  in  a steel  wire 
basket.  They  were  exposed  to  a jet  blast  at  1200  ft/sec 
at  1200°F  for  a period  of  five  minutes. 


II 
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In  all  three  rocks,  plagioclase  was  dispersed  in  a 
matrix.  The  matrix  was  crystalline  feldspar  and  pyroxene 
except  for  Juarez  Basalt  which  had  a glassy  matrix.  Dis- 
tinctions in  mi ne ra 1 og i ca 1 composition  are  given  in  the 
following  results  from  petrographic  examinations. 

Sample  1 

Napa  Basalt.  Figure  1,  coarser  grained  than  Sample  2, 
entirely  crystalline,  irregular  fracture  with  rough  surface. 

Sample  2 

Juarez  Basalt.  Figure  2,  fine  grained  feldspar  and 
pyroxene  in  a glassy  matrix,  no  quartz,  with  irregular 
fracture,  but  conchoidal  over  small  areas. 

Sample  3 

Napa  Quarry.  Figure  3,  weathered  porous  basalt, 
irregular  in  fracture,  may  contain  secondary  quartz. 
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Data , from 
being  tabulated 


2.5  Miscellaneous 

the  work  thus  far  completed  in  the  project,  is 
and  studied  for  a publication. 


Figure  1=  Photomicrograph  of  Napa  Basalt  (300x)  (Crossed  Nicols). 

Showing  zoned  Plagjoclase  in  Matrix  of  Feldspar  (F), 
Olivine  or  Pyroxene  (0)  and  Magnetite  Crystals. 


Figure  2.  Photomicrograph  of  Juarez  Basalt  (300x)  (Crossed  Nicols). 

Rock  consists  of  Plagcoclase,  Feldspar  (F)  and  Pyroxene 
crystals  (P)  in  a matrix  of  glass  (dark  areas).  Occa- 
sional large  zoned  Feldspars  and  large  Pyroxene  crystals 
with  inclined  extinction.  No  Quartz  observed. 


{ 


Figure  3 


Photomicrograph  of  Napa  Quarry  (300x) 
Showing  zoned  Plagjoclase  Feldspar  or 
ma  t r ix  of  fi^e  feldspars  and  pyro  ene 
quartz  may  be  present.  Rock  in  hand 
porous  and  altered. 


rossed  Nicols ) 
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Systems. 

Radio  Propagation  Engineering.  Data  Reduction  Instrumentation.  Modulation  Systems. 
Navigation  Systems.  Radio  Noise.  Tropospheric  Measurements.  Tropospheric  Analysis.  Radio 
Systems  Application  Engineering.  Radio-Meteorology. 

Radio  Standards*.  High  Frequency  Electrical  Standards.  Radio  Broadcast  Service.  High 
frequency  Impedance  Standards.  Electronic  Calibration  Center.  Microwave  Physics.  Microwave 
Circuit  Standards. 


